Active learning implies that more responsibility is placed on students for their own learning than in the traditional lecture-based approach [1]. Students, companies and society in general demand new engineering education. Active learning, critical thinking and design thinking are elements of a type of education which leads to effective results. Universidad de Ingeniería y Tecnología (UTEC) in Peru offers the "Experiential Training in Engineering" program, in which each student conducts engineering projects from the early stages until the end of their studies. This paper introduces an innovation model to improve the way in which we teach engineering education.
Introduction
The questions arise: How can we measure the competencies students acquire gradually as they pursue their engineering studies and how innovative these students are as they graduate and join the work force? These questions remain unanswered. While an engineering degree is one of the most pursued academic paths at the university level around the globe, engineering schools must work to improve the student's academic experience [2] . In recent years several papers have urged that engineering education must change [3] but the word "change" falls short considering the actions that must be taken. There has been talk in international conferences, forums, groups of interest, professional engineering societies, and so on, as to the need to improve the quality of higher education, and the way in which this could bring into society innovative professionals with technical and personal competencies to face the challenges posed by real and complex problems. Much of this responsibility lies within universities. On the other hand, there is the question of how to measure how innovative students are when they graduate and start their working life.
The "Experiential Training in Engineering" program (Programa Vivir la Ingeniería) enables students to have hands-on experience with an engineering project for one semester, at the end of which they make a formal presentation on the project's outcomes and findings, just like professionals do in the real world. In their 2009 report, "Creating a Culture for Scholarly and Systematic Innovation in Engineering Education", stressed that "innovation in engineering education depends on a vibrant community of practitioners and researchers working in collaboration to advance the frontiers of knowledge and practice" [4] . Past projects have included building a water filter and measuring water quality, water pumps, solar panel efficiency, dust in mining paths, and robotic arms, among others.
During the project, students:
• Identify and define real problems;
• Design processes and prototypes;
• Set objectives and formulate alternative solutions;
• Work with potential beneficiaries of the project;
• Determine the costs and benefits associated with the project;
• Use economic/financial criteria to determine the viability of the project, among other evaluation criteria.
Today there is much discussion about flexible university programs without having a clear understanding and a consensus of what this means. Although a great idea, educational realities demand different responses from academia.
It is precisely to respond to the importance of innovation in education that the "Experiential Training in Engineering" program has been designed. This study presents the empirical results of four engineering projects conducted over the past four years, during the five-year engineering program for each student. A four-year research study led by the office of quality and innovation at UTEC was undertaken to measure how innovative students become through the realization of these projects.
On the basis of a former research study: "Closing the gap between research and practice in engineering education: UTEC, a Peruvian University" [5] , competencies were grouped into four constructs: network competencies, individual competencies, interpersonal competencies and technical competencies.
The Organization for Economic Co-Operation and Development (OECD) defines competencies as "the ability to implement and integrate skills, attitudes and knowledge to face and solve problems and situations" [6] . The purpose of this article is twofold: (1) to introduce a statistical model to measure innovation in undergraduate engineering programs, and (2) to increase the quality of engineering teaching, recommended by academia for engineering education, and thereby transform undergraduate engineering education. Encouraging engineering students to handle advanced technology and the skills of solving problems is the mission of the professors in preparing students for a modern professional career [7] . The "Experiential Training in Engineering" program, in its fourth year, encourages all students to start becoming engineers by conducting engineering projects from their first college semester to their last. This program is aimed at improving the quality of the students' competencies to solve real problems by getting them engaged in their careers at an early stage and by building their determination, discipline, focus and passion for their field of study.
Thus, it is about discussing the quality of project-based engineering education in undergraduate programs and how coherent curriculum design is in the universities and technological institutes that have access to this study. The role of curriculum in higher education is sine quo non for the provision of quality and relevant educational programs and services to the current and potential learners in the USA and elsewhere in the world [8] . Based on foreign experience, there is no doubt that more creative input is needed to solve local problems. To achieve this goal, the technical, network, interpersonal and personal competencies presented here could be of great help. International perspectives, from joint initiatives involving Purdue Polytechnic, MIT D-Lab and domestic companies, are a source of values, practices and research.
The program "Experiential Training in Engineering" offers opportunities for students to take responsibility for their own learning and engage in the practices of engineering. As Steve Metz [9] remarks, the essential features of authentic project-based science learning should include:
• An essential driving question that anchors the project, is relevant to students' lives, creates a "need to know," and leads to in-depth engagement with science and engineering practices;
• Student choice (topics, research questions and methods, media, and products), ownership and accountability;
• Collaboration among students, teachers, community and society;
• Critique and revision; and
• An artifact shared with a public audience.
Authors remark that management courses added to a traditional engineering curriculum enhance the value of undergraduate engineering degrees [10] . Students learn management skills, team building capabilities, behavioral research and conflict resolution techniques that let students start their careers and bolster career development. These real-world projects provide opportunities for students to deeply engage in multiple science, management and engineering practices-like developing and using models, constructing explanations, and engaging in argument from evidence-while learning specific disciplinary core ideas and crosscutting concepts that can be used to make sense of phenomena and design relevant solutions to problems. It also gives students the chance to build important 21st-century skills like creativity, critical thinking and problem solving, initiative and self-direction, adaptability, information and media literacy, and many more.
Students are given a real-life scenario in which they have to identify the problem and then develop or build the solution to that problem. Students who have experienced project-based learning have shown a deeper understanding of the topics covered by offering interpretations of facts rather than simply fact-reporting [11] . While the number of pedagogical innovations is relatively high, their adoption rate is very low in engineering schools. There is a persistent gap between pedagogical practices promoted by engineering education research and practice into engineering classrooms [12] .
Demographics
The study involved from first-year to fourth-year engineering students at UTEC. The statistical sample is a probabilistic sample, as shown in Table 1 . N is the number of students that did out engineering projects during 2015-I. In each period, a different number of projects were conducted by students of all programs. These students were monitored by faculty and industry members throughout the entire process. This is shown in Table 2 . The descriptive part of this study is based on data from 2014-II and 2015-I, and compares median results. The inferential part is based on data from 2015-I and runs a structural equation model in the theoretical innovation model presented.
The survey was designed to analyze, first and foremost, the students' perceptions as to the competencies they gained through the implementation of undergraduate projects. It consists of 23 items categorized on a Likert scale (very strong, strong, moderate, weak, and very weak.) The list of competencies proposed is based on an analysis conducted by González & Wagenaar (2003) [13] , which defines competencies as the "combination of attributes (with respect to knowledge and its applications, aptitudes, skills and responsibilities) that describe the level with which a person is able to perform them", and also on the "Barometer Innovation Competencies Development guide" (INCODE) (Penttilet Kairisto -Mertanen, 2012), [14] as shown in Table 3 . 
Methodology
The purpose of this research is (1) to introduce a statistical model to measure innovation in undergraduate engineering programs, and (2) to improve the quality of engineering teaching, recommended by academia for undergraduate engineering education, with a view to transforming engineering education.
The individual constructs (namely, network competencies, individual competencies, interpersonal competencies and technical competencies), as well as the 23 variables to be measured, were defined.
Setting participants: The survey was sent to N= 203 students, 127 of whom completed it. In this way, a probabilistic sample of students in the first to fourth year of engineering studies at UTEC was obtained. All of the selected students carried out projects in 2015-I.
Data collection: An online survey was conducted between September 22 and September 29, 2015. During that time, four reminders were sent to students to respond to the survey. During this time student response increases significantly. And the data were collected in digital files.
Data analysis: Excel spreadsheets were used to organize the data, and then SPSS AMOS was used for data analysis.
The data collected was analyzed on its internal consistency and a median comparison between data from 2014-II and 2015-I was made. Then the innovation model was analyzed on a structural equation model (SEM). The fit indices from the SPSS AMOS indicate that the theoretical model can be considered acceptable to good. Table 4 shows construct validity, median of the factors, average variance and the size of the sample. Table 5 compares the results from 2014-II (column "b") and 2015-I (column "a") in terms of the insight gained by the students in relation to the above-mentioned competencies. Some competencies improved more than others. According to students, the competencies that developed significantly were: curiosity, creativity, bravery, impact and experimentation. The competencies where improvement was less significant were: initiative or commercial intuition; prototyping design and business vision. 
Results

Purpose
This study focuses on innovation competencies. Innovation competencies are the learning outcomes that refer to knowledge, skills and attitudes needed for innovation activities to be successful. We define innovation in engineering teaching in order to measure, by way of a statistical model, its achievement and thus improve the quality of this discipline, all in an effort to transform engineering education. These elements are examined, with an emphasis on empirical support for their effectiveness. The developers of workplace learning (teachers and researchers) look at the planning, goals and organization of placements from "enhancement of old skills and development of new competences" [15] .
The discussion in this study deals with organizing the competencies into four constructs:
• Network competencies The methods applied and the ways in which teachers and students interact are the basis for learning, and thus enable the development of innovation competencies [16] . Perhaps the broadest movements over the past few decades in engineering education, as well as in education in other disciplines and settings, are a shift from passive lecture-style teaching to more active, student-focused activities [17] .
Discussion
An "Experiential Training in Engineering" program in which each student carries out engineering projects from the beginning of their college studies until the end connects people along network competencies and gives them the possibility to learn in a deeper and broader way. By implementing such a program, we are starting to recognize that our dominant paradigm mistakenly uses a means for an end. It takes the means or method -called "instruction" or "teaching"-and makes it the end or purpose of college education (…). We now see that our goal is not instruction per se, but rather students' learning, a goal that must be fulfilled through whatever means works best [18] . Results from the median comparison reveal that, in contrast to 2014-II, 2015-I, students reported that the most developed competencies were: curiosity, creativity, impact, bravery, experimentation, accurate calculations and teamwork. On the other hand, the least developed competencies were: customer focus, decision-making, business vision, leadership, networking, prototyping design, and initiative or commercial intuition.
Conclusions
New initiatives have to be undertaken in order to improve students' competencies and, consequently, the quality of engineering teaching. An approach to achieve this goal is to have students conduct engineering projects all through the undergraduate engineering program. This will allow them to develop, with varying degree of success, the 23 competencies discussed. This in the SEM allows us to infer that there will be innovative students by the time they graduate. On the other hand, the adjustments pointed out in relation to the least achieved competencies need to be implemented by the departments.
